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® A process for preparing a ready-to-bake dough which is storage stable at room temperature. 
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® The present invention relates to a process for 
preparing a long shelf life (at ambient temperature) 
ready-to-bake dough, the process comprising 

a) preparing an aqueous phase by mixing milk, 
eggs, water and optionally further water*compati- 
ble ingredients, adjusting the pH of the aqueous 
phase to a value of 7.0 to 9.5, and sterilizing the 
aqueous phase, 

b) preparing an oil phase by mixing flour, oil and 
optfonally further oil-compatible ingredients, and 
sterilizing the oil phase, 

c) mixing the separately sterilized aqueous phase 
and oil phase asepticafly to an emulsion at a 
temperature below the gelatinisatlon temperature 
of the flour type used, and 

d) filling the obtained emulsion asepticafly. 
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The oil phase is emulsified in the aqueous 
phase by means of an emulsifying device, for 
example a high shear mixer in the aseptic tank, to 
yield a more or less homogeneous distribution of 
the phases without necessarily resulting into a 
strictly physically stable product. 

The obtained emulsion is filled from the aseptic 
tank by means of an aseptic filling machine in 
aseptic packages. 

The process according to the invention may be 
carried out batchwise as well as continuously. 

In this way a sterile final product is obtained, 
particularly a product which neither contains patho- 
genic germs nor other germs which may develop 
when the product is stored and which may cause 
deterioration. 

The proportion of the concentrations of the 
various ingredients are such that a dough is ob- 
tained which, when domestically used (which nor- 
mally includes a heat treatment), results into a solid 
matrix by the coagulation of proteins, gelatinisation 
of starch and evaporation of a part of the water. 
The solid matrix is a specific pastry in accordance 
with the accents and proportion of the concentra- 
tions of the ingredients in the dough and the heat- 
ing method applied by the consumer. The long 
shelf life ready-to-bake dough according to the 
invention is suitable to prepare an assortment of 
pastries having a good taste, texture and appear- 
ance, properties which are very similar to those of 
pastries prepared domestically. 

Example 

Preparation of pancake batter 

For preparing the aqueous phase 353 kg of 
fresh whole milk is mixed with 108 kg of de- 
mineralized water, 128 kg of fresh broken whole 
eggs. 62 kg of crystal sugar and 650 g of sodium 
hydrogencarbonate in a preparation-tank provided 
with turbo-mixer. The pH-value is controlled and, if 
necessary, adjusted to pH 7.8 to 8.2 with sodium 
hydrogencarbonate. 

The oil phase is prepared from 182 kg of wheat 
flour, pastry flour type, and 162 kg of vegetable oil, 
namely sunflower oil which is resistant to high 
temperatures for a prolonged period of time. 50 kg 
of oil is heated to 70-80 *C in order to melt and 
disperse 4 kg of emulsifier Lecidan B 953 
(Grindsted product). The resulting 54 kg is subse- 
quently added to the 112 kg of the remaining oil. 
The flour is added to the oil while stirring and 
finally processed to a homogeneous mass by 
means of a high shear mixer in a preparation-tank 
provided with a hot water jacket. Herein the pre- 
par d oil phase is subjected to a pretreatment, 
namely a heating to 50 *C and slow stirring for 1 



hour to remove the air. 

The aqueous phase is continuously sterilized 
by a direct UHT-treatment: 142°C - 5 seconds, 
cooled to 25-30* C, subsequently pumped into th 

s aseptic processing-tank and stored for a short pe- 
riod of time. 

The oil phase is continously sterilized by an 
indirect heat treatment: 160 # C - 10 minutes and 
cooled to 25-30 *C in two scraped surface h at 

io exchangers after been cleared from water by pre- 
viously sterilizing with pure oil. 

The oil phase is then dosed in the aseptic 
processing-tank to accomplish a ratio of 65/35 be- 
tween aqueous phase and oil phase. 

15 Then the oil phase is aseptically emulsified in 
the aqueous phase by means of a high shear mixer 
(15 minutes - 3000 rpm) in the aseptic processing- 
tank. 

The finished mixture is subsequently aseptical- 
20 ly filled out on an aseptic filling machine. 

After storage of up to 12 weeks at room tem- 
perature, this mix produces a series of pancakes of 
high quality by means of a classical domestic 
baking process. 

25 

Claims 

1. A process for preparing a long shelf life ready- 
to-bake dough, the process comprising 

30 a) preparing an aqueous phase by mixing 

water-compatible ingredients and water, and 
sterilizing the aqueous phase, 

b) preparing an oil phase by mixing flour, oil 
and optionally further oil-compatible ingre- 

35 dients, and sterilizing the oil phase, 

c) mixing the separately sterilized aqueous 
phase and oil phase aseptically to an emul- 
sion at a temperature below the gelatinisa- 
tion temperature of the flour type used, and 

40 d) filling the obtained emulsion aseptically, 

characterized In that the process com- 
prises preparing the aqueous phase by mix- 
ing milk, eggs, water and optionally further 
water-compatible ingredients, and adjusting 

45 the pH of the aqueous phase to a value of 

7.0 to 9.5 before sterilizing the aqueous 
phase. 

2. A process according to claim 1, character- 
so Ized In that the pH of the aqueous phase Is 

adjusted to a value of 7.5 to 8.5. 

3. A process according to claim 1 or 2, char* 
acterized In that the pH is adjusted in the 

55 defined range by addition of sodium hydrogen- 
carbonate. 

4. A process according to one of the preceding 
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perature of the flour type used, and 
d) filling the obtained emulsion aseptically, char- 
acterized in that the process comprises prepar- 
ing th aqueous phase by mixing milk, eggs, 
water and optionally further water-compatible in- 
gredients, and adjusting the pH of the aqueous 
phase to a value of 7.0 to 9.5 before sterilizing 
the aqueous phase. 
The ready-to-bake dough obtained according 
to the process of the invention contains all basic 
ingredients, including eggs, for an assortment of 
pastries. The dough contains in any case an 
amount of thermocoagulatable proteins and un- 
gelified starch which forms the solid matrix of the 
pastry by coagulation and gelatinisation, respec- 
tively when heat treated by the consumer. 

The product can be preserved at room tem- 
perature. The storage stability of the unopened 
package is at least 12 weeks. When the package is 
opened it can be preserved for at least four days 
under atmospheric conditions at 5 to 7 C. When 
the dough is baked it results in a product of ex- 
cellent quality. 

The processability of whole eggs in the aque- 
ous phase is surprisingly effected by adjusting the 
pH. The pH of the aqueous phase without eggs is 
normally approximately 6.5. The pH of the aqueous 
phase increases a little by adding eggs. By adjust- 
ing the pH at 7.0 to 9.5 one prevents that the egg 
white coagulates during the sterilization. The pH 
can be increased by adding any base suitable for 
food-stuffs, such as certain edible salts, e.g. potas- 
sium and sodium hydrogencarbonate, potassium 
and sodium orthophosphates, diphosphates, 
triphosphates and polyphosphates. The edible base 
can be added as a solid substance or as a solution. 
It is preferred to add sodium hydrogencarbonate in 
powder form. It is preferred to adjust the pH of the 
aqueous phase to a value of 7.5 to 8.5, more 
preferably about 8.0. 

The term "phase" should be understood in the 
broadest sense comprising a certain mass or 
amount of one or more ingredients together in a 
homogeneous or not-homogeneous mixture. Said 
mass or amount is considered as unity in the 
production. Synonyms for "phase" in the context of 
this application are e.g. composition, mixture, par- 
tial stream, etc. 

The aqueous phase contains all water compati- 
ble ingredients such as e.g. milk, eggs, sugar, 
flavours, stabilizers, etc. 

The oil phase contains all oil-compatible ingre- 
dients, such as e.g. flour, stabilizers, shortenings, 
etc. 

The aqueous phase may contain up to 35% by 
weight of eggs, and pr ferably contains 15 to 25% 
by weight of eggs. 

Depending on the product to be prepared the 



aqueous phase contains 45 to 65% by weight of 
milk, 5 to 35% by weight of eggs, 0 to 25% by 
weight of water, 0 to 15% by weight of sugar, 0 to 
5% by weight of stabilizers, 0 to 1% by weight of 
5 flavour and 0 to 5% by weight of other usual 
additives. 

The preparation of the aqueous phase consists 
of mixing the above-mentioned ingredients. Then 
the pH is adjusted as described above. 

70 The oil phase contains 35 to 80% by weight of 
flour, 35 to 65% by weight of oil. 0 to 5% by 
weight of emulsifiers, 0 to 5% by weight of stabiliz- 
ers and 0 to 5% by weight of other usual additives. 
The preparation of the oil phase consists of 

rs mixing the above-mentioned ingredients. Some in- 
gredients are melted separately and are dispersed 
in a part of the oil before admixing with the com- 
plete oil phase. 

The aqueous phase usually undergoes no 

20 pretreatment, the oil phase on the other hand is 
optionally heated to approximately 50* C under stir- 
ring slowly to remove the air. 

The aqueous phase and the oil phase can be 
sterilized in a usual manner, for example by means 

25 of thermal or physical methods. Preferably the 
aqueous phase and the oil phase are thermally, 
sterilized. Thus, the aqueous phase can be steril- 
ized by a direct-steam injection at 130 to 150* C 
for 5 to 40 seconds or equivalent with the proviso 

30 that the aqueous phase is not subjected to deg- 
radation. The oil phase has to be sterilized in a 
water-free medium, e.g. by indirect sterilization wjth 
a scraped surface heat exchanger at 140 to 180* C 
for 2 to 15 minutes or equivalent with the proviso 

35 that the oil phase is not subjected to degradation. 
Beside these specific thermal preservation meth- 
ods, which are based on the killing effect of heat, 
there are of course many variations which can b 
applied as well to produce a sterile product. The 

40 variations are on the one hand other thermal meth- 
ods, e.g. microwave technology etc., and on the 
other hand physical methods, e.g. irradiation, UV, 
ionisation, ultrasonic treatment, gassing, etc. 

The separately sterilized aqueous phase and 

45 oil phase are aseptically mixed without substantial 
gelatinisation of the starch at a temperature below 
the gelatinisation temperature of the flour type 
used. The ratio of the oil phase and the aqueous 
phase determines the use of the final mixture. The 

50 aqueous phase and oil phase are usually mixed in 
a weight ratio of 85:15 to 15:85. A ratio of aqueous 
phase/oil phase of 65:35 to 85:15 results into a fluid 
dough, such as a pancake batter, whereas a ratio 
of 20:80 results into a paste-like pie shell dough. 

55 The viscosity of the dough obtained according to 
the invention may vary in accordance with the 
desired final product, such as e.g. waffles, fritters, 
cakes, pie shells and the like. 
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claims, characterized in that the aqueous 
phase contains up to 35% by weight of eggs. 

5. A process according to claim 4, charact r- 
ized in that the aqueous phase contains 15 to s 
25% by weight of eggs. 

6. A process according to one of the preceding 
claims, characterized in that the aqueous 
phase consists of 45 to 65% by weight of milk, io 
5 to 35% by weight of eggs, 0 to 25% by 
weight of water, 0 to 15% by weight of sugar, 

0 to 5% by weight of stabilizers, 0 to 1% by 
weight of flavour and 0 to 5% by weight of 
other usual additives. 75 

7. A process according to one of the preceding 
claims, characterized in that the oil phase 
consists of 35 to 80% by weight of flour, 35 to 
65% by weight of oil, 0 to 5% by weight of 20 
emulsifiers, 0 to 5% by weight of stabilizers 

and 0 to 5% by weight of other usual additives. 

8. A process according to one of the preceding 
claims, characterized in that the aqueous 25 
phase and the oil phase are mixed in a weight 
ratio of 65:35 to 85:15. 

9. A process according to one of the preceding 
claims, characterized In that the aqueous 30 
phase is sterilized by a direct steam injection 

at 130 to 150*C for 5 to 40 seconds, and the 
oil phase is sterilized in a water-free medium 
by indirect sterilization by a scraped surface 
heat exchanger at 140 to 180*C for 2 to 15 35 
minutes. 
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The present invention relates to a process for 
preparing a long shelf life ready-to-bake dough, in 
particular a liquid or pourable dough such as pan- 
cake batter. 

A dough is a mixture of flour, milk and eggs as 
basic ingredients which is converted into a solid 
matrix of coagulated proteins and gelified starch by 
applying a specific heat treatment carried out by 
the consumer. Depending on the nature and the 
proportion of the concentrations of the basic ingre- 
dients and the various supplementary ingredients 
such as sugar, fats, flavours, emulsifiers, stabilizers 
and the like, an assortment of doughs can be 
obtained which leads to an assortment of pastries 
by a specific heating process. 

Doughs are traditionally prepared by mixing 
the ingredients immediately before (except for an 
optional rise process) baking and these products 
have a limited storage stability even under cooled 
conditions. 

From Dutch patent specification 161,039 a pro- 
cess is known for preparing a packed ready-to- 
bake cake mixture, the process comprising 
a) preparing an aqueous phase having a water 
activity of up to 0.85 by mixing eggs, sugar, option- 
ally a polyvalent aicohol and optionally water, sur- 
factant and thickener, and pasteurizing the mixture 
without denaturating the proteins, b) preparing a fat 
phase by melting fat and adding fiour and pas- 
teurizing the mixture without denaturating the pro- 
teins, c) foaming the aqueous phase, d) cooling the 
fat phase and mixing it with the aqueous phase, 
and e) filling the resulted cake batter aseptically. 

The thus prepared batter can be preserved 
several weeks at refrigerator temperatures. 

When one wishes to prepare a ready-to-bake 
dough which has a prolonged storage stability than 
that of the above-mentioned Dutch patent speci- 
fication, one will have to use a sterilization treat- 
ment. Then the problem arises that the proteins of 
the eggs (especially those of the egg white) will 
coagulate during sterilization. In European patent 
application 324,291 this problem is solved by sub- 
stituting egg white by e.g. a milk retentate. Thus, in 
this patent application a process is described for 
preparing a long shelf life ready-to-bake dough, in 
particular pancake batter, said process comprising 
preparing on the one hand a starch phase by 
mixing flour and oil, and on the other hand an 
aqueous phase by mixing proteins, water, salt and 
fat; sterilizing the two phases separately; mixing 
the sterilized phases and filling the obtained mix- 
ture aseptically. For the proteins of the aqueous 
phase a milk retentate obtained by ultrafiltration of 
milk is used. The proteins of the milk retentate 
coagulate only during the heat treatment carried 
out by the consumer, and not during the above- 
mentioned sterilization treatment The thus pre- 



pared dough can be preserved for several months 
at ambient temperature. 

As mentioned above, the aqueous phase in the 
process of European application 324,291 does not 

s contain egg white. The aqueous phase can indeed 
contain egg yolk as fat substance. Th egg yolk 
imparts a mixture which, as far as colour and taste 
is concerned, is more similar to the composition of 
domestically prepared dough. Moreover the egg 

w yolk promotes the homogeneity of the final prod- 
uct. 

it would be particularly advantageous when 
whole (fresh) eggs could be applied in the prepara- 
tion of long shelf life dough. Then substitution by 

75 functionally equivalent ingredients and separate ad- 
dition of egg yolk is no longer necessary. Not 
substituting eggs thus makes additional processes 
(ultrafiltration and the like), which increases the 
complexity and the cost of the production, superflu- 
ity ous. Moreover, the obtained long shelf life ready- 
to-bake dough would match better with the com- 
position and intrinsic quality of domestically pre- 
pared dough. 

In French patent application 2,609,601, relating 

25 to a process for the manufacture of a long shelf life 
dessert on the basis of milk and eggs, a milk-egg-, 
mixture is sterilized. 

The mixture of milk and concentrated eggs 
(obtained by ultrafiltration or evaporation) can en- 

30 dure a sterilization of several seconds at tempera- 
tures above 100*C. The steam injection and rapid 
cooling by applying vacuum prohibits prolonged 
cooking of the albumine. 

Upon applying the process described in French 

35 patent application 2,609,601 , coagulation of the al- 
bumine will take place when heating, however, 
upon further cooling and homogenization the 
formed aggregates will be reduced and finally a 
homogeneous product will be obtained. 

40 Said process only permits short production 
times since the apparatus will be clogged seriously 
by the coagulated albumine. Moreover, the homo- 
geneous final product contains highly damaged al- 
bumine, which is objectionable for the aqueous 

45 phase to be used in the preparation of a long shelf 
life ready-to-bake dough. 

This invention provides a process for preparing 
a long shelf life ready-to-bake dough, the process 
comprising 

so a) preparing an aqueous phase by mixing water- 
compatible ingredients and water, and sterilizing 
the aqueous phase, 

b) preparing an oil phase by mixing flour, oil and 
optionally further oil-compatible ingredients, and 

55 sterilizing the oil phase, 

c) mixing the separately sterilized aqueous 
phase and oil phase aseptically to an emulsion 
at a temperatur below the gelatinisation t m- 
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